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Summary  of  Results  of  Research  accomplished  under  Grant  AFOSR  87: 

14 

Synthesis  of  a  series  of  C  -tropine-labeled  atropines,  which, have  previously  been 
unavailable,  has  been  accomplished.  A  few  of  these  compounds  are  still  being  synthesized, 
but  when  the  series  is  completed,  it  will  represent  the  most  thorough  analysis  of  the 
tropine  ring  to  be  undertaken.  Every  carbon  in  the  ring  will  have  boon  tagged  separately 
or  in  various  combinations.  In  addition,  the  N-C^H^-atropine  has  also  been  prepared 
and  made  available. 

Wo  have  shown  that  environmental  conditioning  to  cold  can  almost  double  the  LD^q 
for  atropine  compared  with  the  LD^q  of  control  rats;  however,  an  acute  exposure  to 
cold  decreases  the  LD^q.  These  changes  in  toxicities  parallel  the  rate  of  absorption 
of  atropine  from  the  peritoneal  cavity;  the  rate  of  absorption  is  slowest  in  the  cold- 
acclimated  and  fastest  in  the  rat  exposed  to  cold  acutely.  Excretion  and  metabolism 
of  atropine  is  not  increased  in  the  cold-acclia&tsd  rat.  This  suggests  that  the 
rate  of  absorption  of  atropine  probably  modulates  the  toxicity  pattern  of  the  drug. 

Using  an  N-C^H^-atropine,  a  study  in  normal  man  showed  that  91#  of  the  i.m.  dose 
was  excreted;  88#  in  the  urine  in  48  hours  and  3  #  in  the  expired  air  in  3  hours.  This 
suggests  that  demothylation  of  atropine  occurs  as  one  of  the  metabolic  pathways  for  ^ 
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degradation  in  nan.  Most  of  „he  urinary  products  appear  to  be  the  unchanged  drug 
and  tropino,  in  about  equal  amounts.  However,  this  phase  of  tne  study  is  still  in 
its  preliminary  stage.  The  drug  disappears  exceedingly  rapidly  fro.u  the  blood. 

T..o  urinary  excretion  pattern  suggests  at  least  3  rates  of  clearance.  Since  one 
of  these  rates  nay  relate  to  an  enterohepatic  phase  of  recirculation  of  the  drug, 
biliary  excretion  will  bs  studied  in  man.  At  least  a  few  of  the  ring-labeled  atropines 
will  also  bo  studied  in  man. 
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2”i2  objective  of  this  investigation  itias  to  synthesise  atropine  labeled 
with'  c.  in  ihe  „nopine  moiety.  The  proposed  method  for  selective  labeling 
of  the  tropine<  ring  of  atropine  is  outlined  in  the  schemes  below. 
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During  the  first  year,  the  investigation  was  directed  to  staling  down 

•  '  f  ' 1 , 

from.  $  gm.  to  300-400  mg  level  the  reaction  sequence  (see  below)  from  , 
succinic  acid  to  succ indialdehyde ;  i 


Succinic  acid  — U-N- -Dimethyl 

Succinanilide 


->  Succ indi aldehyde 


Tropinone 

o  v 

c  JfPom  35*1  mg  of  succinic  aica,  tropinone  was  obtained  in  yields  ranging 
from  65-8$  mg.  The  percentage  yield  of  tropinone  based  on  succinic  aied 

<J 

averaged  approximately  20$>. 
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Detailed  studies  for  the  formation  of  tropinone  from  precursor, 
conversion  of  tropinone  to  tropine,  and  formation  of  atropine  via  the  esteri¬ 
fication  of  tropine  with  tropic  acid  was  also  conducted.  This  work,  published 
in  *he  Journal  of  Pharmaceutical  Science #  1967,  established  the  reproducibility 
of  these  steps  which  is  required  for  C 14  labeling  of  the  tropine  moiety  of 
atropine. 

The  primary  objective  of  the  second  year  was  the  labeling  of  atropine. 
During  this  year,  problems  arose  in  the  reduction  of  tropinone  to  atropine 
which  delay  labeling.  Our  original  method  for  reduction  was  discarted, 
and  a  new  procedure  for •  reduction  developed. 

Since  the  cheapest  starting  material  was  neihylam.ine  -C^  HC1,, 
this  labeled  intermediate  was  first  used  in  order  to  check  the  entire  pro¬ 
cedure  for  possible'  new  problems.  After  five  unsuccessful  labeling  attempts, 
il-lle1  r  atropine  wds  pooled,  the  C 14  tropinone  isolated  and  converted  to 
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U-lle  *r  tropins.  This  procedure  resulted  in  the  recovery  of  35  r-9  of 
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ll-l-le  tropir.e  which  could  be  used  in  limited  metabolic  studies  and  for 
standards  on  cr.romato  grams. - 

Tuo.  attempts  at  labeling  atropine  are  in  progress  at  grant  termination . 
j4s  of  this  date  we  have  Si  mg  of  3-C  tropine  and  are  preparing  for  esteri¬ 
fication  with  tropic  acid  to  for/?.  3-C^  atropine.  Also  2,3) 4-C^4  tropinone 
has  been  synthesised  .but  the  yield  has  not  been  determined.  This  labeled 
intermediate  is  in  the  process  of  purification  before  subsequent,  conversion , 
to  2,3,4-C^4  atropine. 

v/e  feel  that  the  synthesis:  has  reached  the  .point  where  it  is  Just  a 
matter  of  "grinding  out. "  the  tf4  labeled  compounds.  The  method  from,  citric 
acid  appears  to  be  working  and  the  method  from  succinic  acid,  using  cold 
starting  materials,  has  worked  well.  The  following  labeled  atropines  are 
expected  to  be  available  in  a  few  months-: 


Labeled  Intermediate 
3-C14  citric  acid 

2.4- C ^  citric  acid 

2.3.4- C 14  citric  acid 
2, 3-C14  succinc  acid 

1  ,-4- C^  succ inic  ai cd 


Position,  of  Label  in  Atropine 


2j4-C 


2,3,4-C14 

6,7-c14 


i,5-v 


Two  manuscripts  are  in  preparation ,  ike  first  concerning  th .  prototype 
micro  method  for  tropine  labeling  of  atropine  from  arabinose  and  the  second 


concerning  the  synthesis  of  N-Me  G1  r  atropine. 
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Once  - atropine  was  available,  metabolic  studi 


63  with  the  labeled 


drug,  in  mice,  vas  initiated.  At  a  dose  of  100  mg/kilo,  approximately 

0  of  the  injected  <  rug  was  metabolised  to  O^Oo  which  was  not  found  in  previous 

>  *  A 

~  / metabol ic  studies .  27iis  indicates  that  one  possible  metabolite  is  11-demethyl 

atropine  or  one  of  its  derivatives.  Chromatographic  analysis,  of  the  urine, 

“  /  /  .  .  ;  . 

^  revealed  six  major  peaks.  Of  the  injected  dose,  only  pO  percent  was  re - 

c 

„  covered  in  ext i  red  air ,  urine,  and  feces.  Since  the  remaining  pO  percent 
of  injected  C  is  mostly  in  the  animals,  methods  are  being  sought  to  deter- 

f  *  '  C*  ~  f  r  j 

t  •  '  mine  the  C  remaining'  m  the  intact  animals .  Chroniatograshic  analysis  of 

(*.  *  '  r?  "  ;  * 

ine  urine  of  mice  receiving  ll-ilcl  r  iropine  in  a  dose  of  ISO  mg/kilo 
revlialed  one  major  peak  at  P.f-.S5  9n.d  two  minor  peaks. 

0 

„  /  an  effort  to  identify  the  tropine  modified  metabolites  of  atrooine, 

Jl  v  "  ‘  *  ' 

metabolic  studies  will  be  conducted  with  each  labeled  atropine  as  they 

^  ^  I j  ^  v  - 
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